ABSTRACT: Correlation and Multiple linear regression analysis was used to establish the degree of relationship and variability of groundwater quality parameters around Solous 1 and 2 Dumpsites, in Igando, Lagos, for the wet and the dry seasons. The correlation between TDS and other hydrochemical parameters which constituted the independent variables were positive, with significantly high positive correlation exhibited between TDS and EC for the wet season. For the dry season, the correlation between TDS and other groundwater quality parameters (EC, NO3
At the Solous dumpsites in the Igando area of Lagos Metropolis, there are no environmental cautionary measures put in place by the Lagos State Waste Management Authority (LAWMA), hence the need for information on the status of groundwater quality around the dumpsites. One of the ways in which this can be achieved is through the characterisation of groundwater quality and the establishment of the degree of relationship among different water quality parameters in order to assist in groundwater quality monitoring and prediction. Due to the multivariate nature of groundwater quality and the need to obtain pertinent information from the available hydrochemical datasets, correlation and multiple linear regression analysis were used as statistical tools for this study.
MATERIALS AND METHODS
Study Area: Solous 1 and 2 Dumpsites (Fig. 1) Hydrogeology and Groundwater Supply:Solous dumpsites and environs are made up semi-permeable to impermeable materials of variable thickness. The area's hydrogeological profile is composed of a top layer of lateritic clay and thick strata of clay underlain by fine grained sand. The basal sand and the first aquifer horizon are underlain by clayey sand of extensive thickness.
At Igando, the Solous dumpsites environs in particular, groundwater constitutes the main source of water supply. This is due to the inadequate coverage of the area by the Igando mini-waterworks supply network, and the demand for water outweighing the supply from the mini-waterworks. The inadequate supply of water by the mini-waterworks (which also depends on groundwater) is attributed to its inability to produce at the installed capacity. The mini-water works has an installed capacity of 1.0x10 6 litres/day but is only able to produce 0.4x10 6 litres/day, i.e., 40% of installed capacity.
Groundwater Sampling and Analytical Methods:
In order to determine seasonal variations of groundwater quality in the vicinity of the two dumpsites, fifteen groundwater samples each were collected for the wet and dry seasons, in November, 2010 and March, 2011 respectively. Sampling and analytical procedures of the groundwater were done in accordance with standard methods of water and waste water analysis (APHA, 1992 The multiple linear regression model is stated as:
where: Ƴ i = dependent variable predicted by regression model. β 0 = intercept. β 1 = ith coefficient of xi xi= ith independent variable from total set of q variables. ɛ i = random errors
The correlation and multiple linear regression analysis was conducted to investigate the relationship between TDS and other groundwater quality parameters. EC, NO 3 -, Cl -, Zn 2+ and Fe 2+ constituents of the groundwater were considered as independent or predictor variables while TDS was considered as the dependent or criterion variable.
RESULTS AND DISCUSSION
The summary of the statistics of the groundwater quality parameters utilised for the correlation and multiple regression analysis is presented in Table 1 . The degree of linear relationship between any pair of the hydrochemical parameters as computed by the Pearson's product moment correlation for the wet and dry seasons is presented in the correlation matrix shown in Tables 2 and 3, while in Table 4 , the summary of the multiple linear regression for both seasons are presented.
As shown in Table 1 As shown in Table 2 , the correlation between TDS and other groundwater quality parameters around the dumpsites was positive, with a significantly high positive correlation exhibited between TDS and EC (r = 0.976) during the wet season. In the dry season, significantly high positive correlation was also recorded between TDS and EC, with r=0.969.
For NO 3 -the degree of positive correlation with TDS ranged from weak (r = 0.263) in the wet season to very weak (r = 0.039) in the dry season. Association between TDS and Zn 2+ , and TDS and Fe 2+ , was positive in the wet season but negative in the dry season. In the wet season, a weak positive correlation was established between TDS and Zn 2+ , while a very weak positive correlation was established between TDS and Fe 2+ . Association between TDS and Zn 2+ , in the dry season, was weak at r = -0.210, while the negative relationship between TDS and Fe 2+ was moderate.
Furthermore, the r value (0.976) between TDS and EC (Table 2 ) and the coefficient of determination (r 2 = 0.95) indicate that 95 percent of the variability in TDS for the wet season can be attributed to the variability of the electrical conductivity of groundwater around the dumpsites. Similarly, the 0.969 correlation coefficient value for EC (Table 3) , and the coefficient of determination (r 2 = 0.94) indicate that 94 percent of the variability in TDS during the dry season is due to the electrical conductivity of the groundwater, while 40 percent of EC (19.819 ) and the small P-value (0.000) suggest that EC is very important variable in the prediction of the TDS of the groundwater. Furthermore, the adjusted R Square, which is the most useful measure of the success of the model when compared with the multiple R or R Square, indicate that the model accounts for 96.8 percent of the variance in the TDS concentration of the groundwater for the wet season.
For the dry season (Table 4 and Equation 4), a positive relationship was maintained between TDS and EC, and between TDS and Cl -, while a negative relationship was maintained between TDS and other hydrochemical parameters (NO 3 -, Zn 2+ and Fe 2+ ). In predicting TDS for the wet season, the absolute value of t and the small P-value of the EC emphasise the major impact of EC in predicting TDS of the groundwater for the season. With regards to the variability of TDS in the groundwater during the dry season, the model indicates that 93.9 percent of the variability is due to the combined influence of EC, (NO 3 -, Cl -, Zn 2+ and Fe 2+ .
In conclusion, this study has shown that significant information can be obtained from groundwater quality data through the use of correlation and multiple linear regression statistical methods. Similarly, utilisation of the regression model's power of prediction and information on the degree of association between TDS and other hydrochemical parameters provided by the correlation analysis could assist in the implementation of seasonal groundwater quality monitoring programmes around the dumpsites. 
